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It is well known that there are several varieties of Halocytithia toretti based 
upon the external fea.tme.s, especially the colo:r of the tunio UJJ.d the form of tho 
papilla (Oka, 1913}. In south. Japan various types of H. roretzi are found, theso 
aro white, yellow, orange or re-din color. It is said that in north Japan differences 
in color are not so varied as in south J npan. 
In Mutsu Bay from the external features three types of H. r:aretai were 
collected, and the animals of two of tha types showed different spawning time in 
the same spawning season. Up to date, it has never been reported th.at the spawn-
ing time of the ascidia.n of the same sp~iea differed according to their extema.l 
fel'Ltures. 
MATERIAL AND METHOD 
In th.e middle of October in -1972 adult ammals of Hal.o"'!Jnlhia roretai were 
collected at Futagojima and Oshima in Mut.su Bay, by SCUBA (Fig. 1). After 
collection they were rearoo. in the tank supplied with running sea watel' in the 
laboratory of the Marine Biological Srotion of the Tohoku University at .Asammhi, 
Aomori Prefecture. At the beginning of the spa.wrung seo.son ea.oh adult was ke_pt 
in,a t-ank, and marked with number plate held fast to the stolon of each individual. 
When the spa.wning was observed, the supply of running sea water was stopped. 
The observations of the .spawning were made from the middle of Novomber ui late 
December. 
RESULTS 
The animals were classified into three types based upon their external features 
such. as color of the tunic and the sue of th.e papillae (Plate XXIX, Figs, 1-5). 
· The fust type of animal is pinky white in tunic color1 and has long, relatively 
thin pfl.pillae (Type A). The second ia brownish red, and has very short and thin 








papillae (Type B). The third type is intermediate in color, and has long, thick 
papillae (Type C). These three types of ascidians were observed in the materials 
collected at both Futagojima and Oshima. The population of the animals of each ·. 
type differed at the two regions (Table I). 
The spawning of the three types was examined and the results Me summarized 
in Table II. The animals of Type A in both regions spawned in the early morn-
ing. They began to discharge gametes at 9.30 a.m. at the beginning of the 
spawning season. As shown in Table II, they spawned for several days continu-. 
ously, and after a while they discharged again. The spawning continued to 
December 17th with several days' intervals. Near the end of the spawning season 
they began to shoot eggs and sperms at 10.30 or 11.00 a.m.. The eggs are less in 
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Do.ta November, 1972 
No, of 
animal 17 I· 18 19 20 I 21 22 23 24 m n m n mn m n mn mn mn mn 
Futo.gojimo. 
Type A 1 + + - - + + + -
2 + - - - + + + + 
3 + + - - + + + + 
4 + > - - - + + - -
6 + + - - + + - + 
6 + - - - + + + + 
'1 + - - - + + - + 
8 + + - - + + - + 
9 + - - - + + - + 
10 + + - - + + - + 
11 - - - - + + - -
12 + + - - + + + + 
Type B 13 + + - - - - - -
1-1: + + - - - - - -
15 + + - - - + - -
16 + + - - - + - -
17 + + - - + + - -
18 + + - - + + - -
19 + + - - + - - -
20 + + - - - + - -
21 ·+ + - - - + - -
22 + + - - - - - -
23 + + - - - + - -
24 + + - - - + - -
26 + + - - - + - -
.26 + + - - - + - -
27 ,+ + - - - + - -
28 + + - - - + - -
29 + + - - - + - -
80 + + - - - + - -
31 + + - - - - - -
32 + + - - - - - -
83 + + - - -
Oshima 
Type A 1 - - - - + + - -
2 + + - - - + - -
3 + + - - + + - -
4 + + - - + + - -
6 - + - - + + - -
6 + + - - + + - -
Type B '1 - - + + - -
8 - - + + - -
9 - - + + - -
10 - - + + - -
11 - - + + - -· 
12 - - + + - -
13 - - + + - -
14 - - + + - -
15 - - + + - -
16 - - + + 
m: S 81 p mmg in th e morning, n. spo.wnmg m the night 
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The animals of Type B spawned at 7.30 p.m. at the beginning of the season. 
As in Type A, they spawned later near the end of the season than at the beginning. 
In the latest case the spawning was observed at 11.00 p.m.. It seems that the 
spawning season in Type B ends somewhat earlier than Type A. 
Of the animals of Type C, spawning could not be confirmed during t~e 
spawning season of Type A and B. When they were dissected in the middle o~ 
December, fully developed eggs and sperms were observed in the gonad, though 
the individuals of Type A and B had poor gonad. Therefore the spawning season 
of Type C seemed to be later than the other two types. The animals of Type C 
showed slightly different color from the others. That is to say, half of the body 
appeared pinky white as in Type A, and the other half brownish red as in Type 
B. In the :field they adhered to the rock so that the upper side is brownish red 
and the lower side pinky white. 
DISCUSSION 
The spawning of the ascidians begins at various times depending on the species 
to which they belong. Some of them spawn normally during the early morning 
(Huus, 1931, 1941a, 1941b; Numakunai, 1968), and others at dawn or during the·· 
night (Berrill, 1947). It has been thought that the spawning of the ascidian.'3 is 
controlled by light, and several ascidia.ns have been subjected to artificial 
spawning (Costello et al., 1957i Rose, 1939; Hllus, 1939). In Oiona intestinalis 
the discharging of gametes can be induced by light following dark-adaptation 
(Lambert and Brandt, 1967). Recently, it was reported that the spawning of 
Oiona intestinalis and Styela plicata is regulated by some unknown factor besides 
the stimulation of light (Yamaguchi, 1970). In H. roretzi, Hirai and Tsubata 
(1956) reported that the spawning was observed for one hour from 11.00 a;m. to 
noon. On the other hand, H. roret.ei living along the Pacific coast of Miyagi 
Prefecture discharged the gametes after noon during the breeding season 
(Numalru.nai, unpublished). They are brownish red in color, but not included in 
Type B because they have short thick papillae, and are slightly different from 
Type B in color. The animals of Type A collected at Wakkanai in Hokkaido 
spawn in the early morning in October (Takahashi, personal communication). It 
is noteworthy that the animals with different color have different spawning time. 
That is to say, the animals of Type A at Wakkanai and in Mutsu Bay spawn in 
the early morning, the animals in Miyagi Prefecture spawn after noon, and Type 
B animals spawn in the night. These facts show that the spawning time is 
controlled by some intrinsic factors in each type. On the other hand, as can be 
seen in Table II, when the spawning of Type A did not occur, it was not observed 
in Type B. This may show that the spawning is effected by some extrinsic factors. 
As is well kn.own, it may be light or temperature. .Among the reports of the effect 
of light on the spawning, Lambert and Brandt (1967) stated in Oiona intestinaUs 
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that cytochrome C may be the receptor material. In the present observation it 
is supposed that the difference of the spawning time corresponding with the tunic 
color is caused by the receptor material, though nothing is lmown of it yet. 
Another important fact in the present investigation is that the populations 
of the animals of each type have different habitats. The ascidians collected by 
trawl or dredge from the central part of Aomori Bay have never been found toge~ 
ther with Type B. Therefore, it is supposed that the ascidians of each type 
inhabit normally their respective areas in Mutsu Bay. The habitat and the 
dis.tribution of the three types of ascidian will be investigated at another oppor-
tunity. 
SUMMARY 
The ascidian, HalofY!Jntliia roretzi, was collected at two points in Mutsu Bay. 
These animals showed different spawning time and different external features. 
1. The animals were classified into three types. The animals of each type 
show·ed different spawning time and different external features. 
2. The animals of Type A have long, thin papillae and pinky ,vhite tunic. 
They spawned in the morning. 
3. The animals of Type B have short, thin papillae and brownish red tunic. 
They spMmed during the night. 
4. The animals of Type C have intermediate external feature in tunic color. 
Their spawning could not be observed. 
5. The animals of Type A and B began to spawn earlier at the biginning of 
the spawning season than near the end of the season. 
6. The populations of the animals of each type were collected from different 
regions. 
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Plate XXIX 
l<"ig. 1 Animal of TnJe A collected at Futagojima. 
Fig. 2 Type B, Futagojima. 
Fig. 3 Type C, Oshima. 
Fig. 4 Type A, Oshima. 
Fig. 5 'l'ype B, Oshima. 
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